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It's the ultimate enzyme-substrate hug
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Enzymes DO change the Ea by allowing transition state to be
reached much more quickly.

Enzymes DO NOT change the energy of the substrates, products
or overall change in energy (AG)
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Primary structure: The sequence of amino acids determined by
a gene. Formed by peptide bonds.

Secondary structure: Individual coils & folds held together by
hydrogen bonds between nearby amino acids.

Tertiary structure: The overall 3D form of the polypeptide held
together by many bond types (covalent, hydrogen, ionic).



Overall structure of protein enzymes depend on bonds being
held at specific places. This is determined by an enzymes:
Amino acid sequence determined by the coding genes.



@ H* Is transterred from Ser to His.

The substrate forms a tetrahedral

© M s transferred to the C-terminal frag-

ment, which is released by cleavage of
the C—N bond. The N-terminal peptide
Is bound through acyl linkage to serine.

proton to His 57 and its —OH to the

4 nantid

The P gt is
The acyl bond is cleaved, the proton is

transferred from His back to Ser, and the
a tetrahedral transition state is formed. ‘enzyme returns 1o its initial state.

The Active Site & Mechanisms of Enzyme Action
1. Favorable initial binding interactions draw substrates in.
2.

Unstable bonds formed, make likely to react (change).

The active site’s catalytic properties are determined by its
amino acids & their interactions with other nearby molecules

Some enzymes are very specific, others very generic.
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Course of reaction

Reaction without enzyme takes longer because: Substrate does
not have enough energy to reach the transition state.

Enzymes lower Ea by: making substrates unstable, thus more
likely to change.






The water molecule transfers its The second peptide fragment is d
proton to His 57 and its —OH to the The acyl bond is cleaved, the proton is
transferred from His back to Ser, and
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Competitive Inhibition: Inhibitor blocks active site directly but
doesn’t interfere with enzyme’s ability to work. Rate depends
on amount of substrate available.

Non- Competitive Inhibition: Inhibition alters active site &
results in many non-functional enzymes. Rate depends on
available functional enzymes.



Allosteric inhibition to treat cancer cells: Miransertib experimental
cancer medication allosterically inhibits specific active kinases without
causing many other downstream effects (stimulating other processes
also leading to cancer as with some other drugs).
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Phosphofructose
kinase (PFK

Activators. Inhibitors

Fructose 1,6 bis-
phosphatase

sis Gluconeogenesis
Activators  Inhibitors

ATP AMP
F-2,6-P

Fructose-1,6-bisphosphate
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